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Time-resolved mass concentration, composition and sources of

aerosol particles in a metropolitan underground railway station
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4. Implications and conclusions

The health implications for passengers and work-
ers in the metro can be approached differently. The
mean particulate MC presented in this paper for the
Astoria metro station, and for all underground
railways in Table 2, is several folds greater than the
ambient outdoor EU 24-h PM 10 limit. Even though
the outdoor limit for the public does not apply
indoors or in tunnels, it can serve as a guideline for
comparison. It should be mentioned here that: (1)
the daily ambient outdoor limit is frequently
exceeded in many areas in Europe, especially during
winter temperature inversions and (2) the daily
ambient outdoor PM10 LV recommended by the
US EPA is 150pgm™ (US EPA NAAQS, 1997)
compared to the EU guideline of 50 pygm . Thus,
some PM10 levels measured in underground system
(Table 2) are within the US EPA limit. It is
recognized that the average commuter spends a
small fraction of a day in underground railway
stations and on underground trains. It was also
found in several studies that concentrations in
metro vehicles with or without air conditioning
were lower than in underground railway stations
(Chillrud et al., 2004; Aarnio et al., 2005; Seaton
et al., 2005; Branis, 2006), suggesting that time spent
in stations may be a better predictor of personal
exposure than total time spent underground.
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